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(54) Electrode plate unit for rechargeable battery and manufacturing method thereof 



(57) A plurality of positive electrode plates (18) and 
negative electrode plates (19) are stacked alternately 
upon one another with intervening separators (20) ther- 
ebetween, wherein lateral edges of the positive elec- 
trode plates protrude beyond the negative electrode 
plates on one side, and lateral edges of the negative 
electrode plates protrude beyond the group of positive 
electrode plates on the opposite side. Collector plates 



(21 , 22) are brought in tight contact with respective lat- 
eral edges of the positive and negative electrode plates, 
and heat is applied to the collector plate on an opposite 
surface of the electrode plates from a non-contact type 
heat source at several locations in lines along a direc- 
tion in which the electrode plates are stacked. 
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Description 

[0001] The present invention relates to an electrode 
plate unit for a rechargeable battery and a manufactur- 
ing method of same. 5 
[0002] Batteries are classified into primary batteries 
and secondary batteries or rechargeable batteries, and 
there are various configurations for each of these two 
types of battery. Fig. 17 shows a conventional battery 
module made by connecting a plurality of rechargeable io 
batteries and coupling them together as one so as to 
obtain the necessary power. In this battery module, a 
plurality of cells 41 (41 a to 41 j) made of sealed alkaline 
rechargeable batteries as shown in Fig. 1 8 are arranged 
side by side, with the long lateral walls of their battery 15 
cases 42 adjacent each other. End plates 52 are 
arranged against the outside of the cells 41a and 41 j at 
both ends, and the group of batteries and the two end 
plates 52 are bound together with binding bands 53 so 
as to couple the cells together as one piece. 20 
[0003] For the cells 41 , an electrode plate group 47, 
comprising positive electrode plates and negative elec- 
trode plates layered with intervening separators, 
thereby constituting elements for electromotive force, is 
accommodated in a battery case 42 together with a liq- 25 
uid electrolyte, and the open end of the battery case 42 
is closed with a lid 46 provided with a safety vent 45. 
From the upper end at one side of the positive electrode 
plates forming the electrode plate group 47, leads 49 
extend upward and are connected to a positive elec- 30 
trode terminal 43 above them, and similarly, from the 
upper end of the other side of the negative electrode 
plates, leads 49 extend upward and are connected to an 
negative electrode terminal 44 above them. The positive 
electrode terminal 43 and the negative electrode termi- 35 
nal 44 are attached to the lid 46. 
[0004] The positive electrode terminals 43 and neg- 
ative electrode terminals 44 of coupled neighboring 
cells .41 are connected by connection plates 51, thereby 
connecting all cells 41 in series. When the battery cases 40 
42 are coupled, ribs 48, which protrude vertically from 
the long lateral walls of the battery cases 42, are abut- 
ted against each other, forming coolant passages run- 
ning in the vertical direction along the long lateral walls 
of the battery cases 42 in the space between ribs 48. 45 
The cells 41a to 41 j are cooled by flowing air through 
these coolant passages. 

[0005] The leads 49 are integrated to the electrode 
plate group 47 by welding. For the welding of the leads, 
according to Japanese Laid-Open Patent Application 7- 50 
220715, for example, laser welding is used more favora- 
bly than resistance welding, because, in resistance 
welding, the welding defects are often formed by the 
generation of sparks caused by oxide films or other for- 
eign substances that exist in the welding portion, and 55 
uniform welding cannot always be accomplished. Thus 
laser welding is more favorably applied, and specifically, 
leads are usually provided with through-holes, through 



which laser beams are passed, whereby these through- 
holes are closed with molten metal, and when the metal 
eventually cools down and sets, the leads are integrally 
welded together. 

[0006] With the configuration for the cells 41 of this 
conventional battery module, leads 49 extend from a 
portion at the upper end on one side of the electrodes 
and are connected to the electrode terminals 43 and 44, 
and consequently, there were the problems that the 
internal resistance of the battery was large, because the 
average distance from the surface of the electrodes to 
the collector portions of the leads 49 was long, and that 
the power output was low, because the utilization rate of 
the electrode active material was low. 
[0007] The inventors of the present application 
have proposed an electrode plate unit for a rechargea- 
ble battery, wherein collector plates are abutted on the 
entire surface of the opposite lateral ends of the group 
of electrode plates, with lateral edges of each of elec- 
trode plates being integrally welded to the collector 
plates. In connecting the lateral edges of the electrode 
plates to the collector plates, however, sufficient bond 
cannot be achieved in the case of employing a seam- 
welding method, with the result that power output of the 
battery is decreased, or the welding strength is low. On 
the other hand, if laser welding is used, it is difficult to 
accomplish secure bonding of electrode plates with the 
collector plates without causing any adverse effects to 
the electrode plates. Accordingly, there is the need for a 
method of bonding lateral edges of electrode plates with 
collector plates in a favorable condition. 
[0008] In view of these problems of the prior art, it is 
an object of the present invention to provide an elec- 
trode plate unit for a rechargeable battery, in which one 
lateral edge of an electrode plate group is securely 
bonded to a collector plate, and to a manufacturing 
method thereof. 

[0009] To ' achieve the above object, a battery 
according to one aspect of the present invention com- 
prises an electrode plate unit, including: 

a plurality of positive electrode plates and a plurality 
of negative electrode plates that are alternately 
stacked upon one another with intervening separa- 
tors therebetween, thereby constituting a group of 
electrode plate, wherein lateral edges of the posi- 
tive electrode plates protrude beyond the negative 
electrode plates on one side, and lateral edges of 
the negative electrode plates protrude beyond the 
group of positive electrode plates on the opposite 
side; and 

a positive electrode collector plate and a negative 
electrode collector plate that are respectively 
bonded to said protruded lateral edges of the posi- 
tive electrode plates and the negative electrode 
plates, wherein the positive electrode collector 
plate and the negative electrode collector plate are 
formed with protruded portions on a surface which 
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is to be bonded to the lateral edges of the positive 
electrode plates and the negative electrode plates. 

[001 0] Preferred embodiments of the present inven- 
tion will be hereinafter described with reference to the 5 
accompanying drawings, in which: 

Fig. 1 is an external perspective view of a battery 
module according to one embodiment of the 
present invention; w 
Fig. 2 is a partial lateral cross-sectional view of the 
same; 

Fig. 3 is a cross-sectional view taken in the direc- 
tion of the arrows along the line III - III in Fig. 2; 
Fig. 4 is a front view of an electrode plate unit of the 75 
same embodiment; 

Fig. 5 is a cross-sectionai view taken in the direc- 
tion of the arrows along the line V - V in Fig. 4; 
Fig. 6A is a front view, Fig. 6B is a top plan view, 
and Fig. 6C is an enlargement of VIC in Fig. 6B, 20 
showing a positive electrode plate in the same 
embodiment; 

Fig. 7A is a front view, Fig. 7B is a top plan view, 
and Fig. 7C is an enlargement of VIC in Fig. 7B, 
showing a negative electrode plate in the same 25 
embodiment; 

Fig. 8 is a flow chart of a manufacturing method of 
the electrode plate unit; 

Fig. 9A is a partial front view and Fig. 9B is a partial 
side view showing one process step of manufactur- 30 
ing the electrode plate unit; 

Fig. 10 is a perspective view showing one process 
step of welding a collector plate to the electrode 
plate group; 

Fig. 1 1 A is a partial front view and Fig. 11 B is a par- 35 
tial side view showing the welding step of Fig. 10; 
Fig. 12A is a front view, Fig. 12B is a longitudinal 
side elevation view, Fig. 12C Is an enlargement of 
XlIC in Fig. 12B, and Fig. 12D is an enlargement of 
XI ID in Fig. 12B, showing a collector plate in the 40 
same embodiment; 

Fig. 13A is a front view, Fig. 13B is a longitudinal 
side elevation view, Fig. 13C is an enlargement of 
XIIIC in Fig. 13B, and Fig. 13D is an enlargement of 
XIIID in Fig. 13B, showing a modification of the col- 45 
lector plate; 

Figs 14A-14E are diagrams given in explanation of 
various modifications of the arrangement of a corru- 
gated portion of the collector plate and a nickel sol- 
der material attached thereto; 50 
Fig. 15A is a front view showing one modified 
example of a lead portion of the electrode plate, 
Figs. 15B and 15C are diagrams given in explana- 
tion of another modified example; and Fig. 15D is a 
partial front view showing yet another modified 55 
example; 

Figs. 16A and 16B are diagrams given in explana- 
tion of another modified examples of the lead por- 



tion of the electrode plate; 

Fig. 1 7 is an external perspective view of a conven- 
tional battery module; and 

Fig. 1 8 is a partially cutaway perspective view of a 
cell of the same conventional example. 

[0011] One embodiment of a battery module, to 
which an electrode plate unit for a battery according to 
the present invention is applied, will be hereinafter 
described with reference to Figs. 1 to 1 2. 
[0012] First, the overall construction of the battery 
module 1 in accordance with this embodiment is 
described with reference to Figs. 1 to 7. The battery 
module of this embodiment is a nickel metal hydride bat- 
tery, which is suitable for use as a drive power source for 
an electric vehicle. As shown in Figs. 1 to 3, the battery 
module 1 is made up of a plurality of (six in the example 
shown in the drawing) cells 6, arranged in a row. Cell 
cases 3 of each of the cells 6, which are formed in a 
prismatic fashion with short lateral walls, long lateral 
walls, and open top ends, are mutually integrated on 
their short lateral walls, thereby constituting an integral 
battery case 2. The upper open ends of the cell cases 3 
are closed all together by an integral lid member 4. 
[0013] Each of the battery cases 3 constitutes a cell 
6, accommodating therein an electrode plate unit 5 
together with electrolyte. The electrode plate group 5 
comprises a large number of positive electrode-plates 
and negative electrode plates arranged parallel: to the 
long lateral walls of the cell cases 3 and layered in the 
direction of the short lateral walls of the cell cases 3, 
with intervening separators therebetween. The con- 
struction inside the battery case will be described later 
in more detail. 

[0014] Connection holes 7 are formed at the upper 
edge portions of the outer short lateral walls of the cell 
cases 3 at the two ends of the integral battery case 2 
and between each two cell cases 3. Positive and nega- 
tive connection terminals 8 are respectively mounted to 
the connection holes 7 at the outer short lateral walls of 
the two outer cell cases 3, and connection fittings 9 for 
serially connecting two adjacent cells 6 are mounted to 
the connection holes 7 in the intermediate short lateral 
walls between each two cell cases 3. In addition, the lid 
member 4 is provided with one safety vent 1 0 for each 
of the cell case 3, so as to release pressure when the 
internal pressure in the cell cases 3 has exceeded a 
certain value. Moreover, a sensor mounting hole- 11 for 
mounting a temperature detection sensor for detecting 
the temperature of the cells 6 is formed at suitable cells 
6 or for each cell 6. 

[0015] The long lateral walls of six ceils 6 together 
form an integral side wall 12 of the integral battery case 
2. On this side wall 12 of the integral battery case 2, pro- 
truding ribs 13 that extend vertically are provided at 
positions corresponding to the lateral edges of two adja- 
cent cell cases 3. Further, a large number of relatively 
small circular protrusions 14 are formed at suitable 
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intervals in matrix fashion between each two ribs 13. 
The ribs 13 and the protrusions 14 have the same 
height. Furthermore, coupling ribs 15a and 15b having 
the same height as the ribs 13 and the protrusions 14 
are formed on the side walls of the upper edge of the 5 
cell cases 3 and the side walls of the lid member 4, such 
as to bridge across the side walls of the cell cases 3 and 
the lid member 4, at positions corresponding to an 
extension of the ribs 13 and the protrusions 14. A plural- 
ity of protrusions 16 and indentations 1 7, for positioning 7C 
and fitting together integral battery cases 2 when their 
side walls 12 are abutted on each other, are arranged at 
an upper portion and a lower portion of the outer sur- 
face of the two ribs 1 3 near both ends of the side wall 1 2 
of the integral battery case 2. When a plurality of inte- 15 
gral battery cases 2 are arranged in a row in parallel to 
constitute a battery module, the ribs 13, the protrusions 
14 and the coupling ribs 15a and 15b form coolant pas- 
sages for cooling the cell cases 3 effectively and uni- 
formly. 2Q 

[0016] The aforementioned electrode plate groups 
5 are explained in detail with reference to Figs. 4 to 7. In 
Figs. 4 and 5, a plurality of positive electrode plates 18 
and negative electrode plates 19 are arranged alter- 
nately, and the positive electrode plates 18 are covered 25 
with separators 20 in the form of a bag having an open- 
ing on one side. The positive electrode plates 18 and 
the negative electrode plates 19 are stacked upon one 
another with separators 20 therebetween, thereby con- 
stituting the electrode plate unit 5. In Fig. 4, the region 30 
where the positive electrode plates 18 and the negative 
electrode plates 19 oppose each other with the inter- 
vening separators 20 and generate electric power is 
indicated by oblique lines. The lateral edges of the 
group of positive electrode plates 1 8 protrude beyond 35 
the group of negative electrode plates 19 on one side, 
and the lateral edges of the group of negative electrode 
plates 1 9 protrude beyond the group of positive elec- 
trode plates 1 8 on the opposite side, and these protrud- 
ing lateral portions form the lead portions 1 8a and 19a, 40 
to the lateral ends of which collector plates 21 and 22 
are welded, respectively The outer edges of the collec- 
tor plates 21 and 22 are bent toward the inside as 
shown in Fig. 5, in order to. restrict the dimensions of the 
electrode plates 18, 19 during the collector plates 21 , 22 45 
are welded to the electrode plates 18, 19, so that the 
electrode plates 18, 19 do not spread outwards as pres- 
sure is applied thereto. Numeral 23 denotes external 
separators arranged at the outer faces of the electrode 
plate unit 5 between the collector plates 21 and 22. 50 
[001 7] The positive electrode plates 1 8 are made of 
Ni foamed metal. As shown in Figs. 6A-6C, the lead por- 
tion 1 8a is constructed by compressing one lateral edge 
of the plate of foamed metal and attaching a lead plate 
24 on one surface of the lead portion 18a by ultrasonic 55 
welding or seam welding. The negative electrode plates 
1 9 shown in Figs. 7A-7C are made of Ni punched metal 
coated with an active material except for lead portions 



1 9a. U L U denotes the length of a side of the positive elec- 
trode plate 18 and the negative electrode plate 19 
where the lead portions 18a and 19a are provided, and 
"D" denotes the length of the side in a direction perpen- 
dicular thereto. The positive and negative electrode 
plates 18, 19 are configured so that "L" Is larger than 
"D", but not larger than four times "D". In Figs. 4, 6A-6C, 
and 7A-7C, numeral 25 denotes pairs of locating holes 
formed in the lead portions 18a and 19a at a suitable 
distance from the top and the bottom thereof. 
[0018] The detailed construction of the electrode 
plate unit 5 and the manufacturing method thereof will 
be described below with reference to Figs. 8 to 12. Fig. 
8 is a flow chart of the manufacturing steps. First, the 
positive electrode plates 18 and the negative electrode 
plates 19 fabricated as shown in Figs. 6A and 7A 
respectively are completely dried, and then a predeter- 
mined number of positive and negative electrode plates 
18, 19 are alternately stacked upon one another, with a 
separator 20 interposed between each pair of positive 
and negative electrode plates, whereby a group of elec- 
trode plates as shown in Fig. 5 is obtained but without 
collector plates 21 , 22. These stacked electrode plates 
18, 19 are then set in a suitable mold equipped with 
locating pins 26, such that the locating pins 26 are 
passed through corresponding locating holes 25 in the 
positive and negative electrode plates 18, 19. Then, the 
lateral edges of the electrode plates 18, 19 are pressed 
with a press 27 as shown in Figs. 9A and 9B, so that the 
lateral edges of the electrode plates together form a flat 
end surface. Thereafter, the thus formed lateral end sur- 
face is inspected if it is flat. In case there is an electrode 
plate which is not flush with the flat end surface, such is 
removed as a defective one and replaced. Such inspec- 
tion of end surface can be performed efficiently by way 
of laser focusing method or the like, so that the variation 
of electrode plates in their dimensions is less than 
1 00u.m. 

[001 9] Next, collector plates 21 , 22 are attached on 
each of the end surfaces of the electrode plate groups 
formed by the lateral edges of the groups of positive and 
negative electrode plates 18, 19 respectively, and the 
collector plates 21 , 22 are demagnetized by applying an 
alternating magnetic field thereto. Then, an electronic 
beam 28 is irradiated to the backside, or the opposite 
side of the electrode plate group, of the collector plates 
21, 22 within a vacuum, in a state wherein the collector 
plates 21, 22 are pressed against the electrode plates. 
The electronic beam 28 is scanned in directions in 
which the electrode plates are stacked as indicated by 
the arrow in Fig. 1 0, whereby the collector plates 21 , 22 
are welded to the lateral edges of the positive and neg- 
ative electrode plates 18, 19, respectively. This welding 
operation is repeated in several locations at certain 
intervals along the lengthwise direction of the electrode 
plates 18, 1 9 simultaneously or successively. While the 
collector plates 21, 22 may be magnetized during the 
fabrication or transportation process thereof, since they 
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are demagnetized beforehand as noted above, there is 1 
no risk that the electronic beam 28 is adversely affected 
by any magnetic force and welding performance fails. 
[0020] Various other lasers such as C0 2 laser, YAG 
laser, semiconductor laser, or excimer laser can be 5 
used instead of electronic beam 28. 
[0021] The collector plates 21, 22 are constructed 
of a nickel sheet or nickel-plated steel sheet, and 
formed with corrugated portions 29 at a plurality of posi- 
tions (seven positions in the drawing) at suitable inter- 10 
vals in a lengthwise direction of the sheet, as shown in 
Figs. 12A through 12D. The corrugated portion 29 partly 
protrudes toward the side of the electrode plates 18,19, 
and a solder material 30 such as nickel solder is 
attached to a portion that makes contact with the lateral is 
edges of the positive and negative electrode plates 1 8, 
19. Fig. 12D shows in detail one example of the corru- 
gated portion 29, wherein a groove 29b is formed on the 
top of the ridge 29a of the corrugated portion 29, this 
groove 29b being filled with the nickel solder material 20 
30. Reference numeral 31 denotes part of the collector 
plate 21 or 22 on one end thereof which makes a weld- 
ing portion to be welded with a connection fitting 9. 
[0022] When attaching the nickel solder 30 on the 
collector plates 21 , 22, the collector plates need to be 25 
thoroughly cleaned to remove oil components there- 
from. The nickel solder may be obtained by mixing pow- 
der consisting of nickel metal alloy with binder into a 
paste. This is applied on the collector plates 21, 22 at 
desired locations in a predetermined amount, and the 30 
collector plates 21 , 22 are then heated in a vacuum fur- 
nace at 450 to 800°C for i 0 to 30 minutes, whereby the 
nickel solder paste is reflowed. The collector plates 21, 
22 should preferably be pressed afterwards to correct 
warping of the plates and to flatten out the reflowed por- 35 
tions. 

[0023] According to the construction of the elec- 
trode plate unit and the manufacturing method thereof 
described above, lateral edges of the electrode plates 
18, 19 can be brought in secure contact with collector 40 
plates 21, 22 and bonded reliably thereto, since the 
electrode plates 18, 19 have their respective lead por- 
tions 18a, 19a along one lateral edge, which is to be 
welded with a collector plate, where no active material is 
packed, and since these lead portions 1 8a, 1 9a include 45 
locating holes 25 for positioning the electrode plates 
with respect to the collector plate. Further, since the 
lead portion 1 8a of the positive electrode plate 1 8 that is 
made of metal foam and thus is low in strength is rein- 
forced with the lead plate 24, sufficient strength for the 50 
lead portion 18a can be achieved, and the lead portion 
1 8a is prevented from being irregularly deformed during 
welding, ensuring secure bond to the collector plate. 
[0024] Furthermore, lateral edges of the positive 
and negative end plates 18, 19 are aligned straight by 55 
pressing the edges of the electrode plates/that have 
been located in position by means of the locating pins 
26 and the corresponding holes 25, before placing the 
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collector plates 21 ; , 22 on the end surfaces of the elec- 
trode plate groups. Heat is applied to. the collector 
plates 21, 22 as they are pressed against the edges of 
the electrode plates 18, 19, the collector plates 21, 22 
remain in secure contact with the electrode plates dur- 
ing the welding, thus achieving secure bond therewith. 
[0025] For the welding, with a single or a plurality of 
electronic beam 28 or using any other non-contacttype 
heat source, heat is applied to the collector plates 21, 
22 on the opposite surface of the electrode plate group 
along a line In the direction in which the electrode plates 
are stacked. Therefore, welding can be performed at 
high speed without affecting other parts of the electrode 
plate group that is in tight contact with the collector 
plates. Since the electrode plates 18, 19 are welded 
together along a plurality of lines in the plate-stacking 
direction, they can be securely bonded to the collector 
plates 21, 22. 

[0026] The plurality of corrugated portions 29 that 
extend in the plate-stacking direction are formed at suit- 
able intervals, whereby, the edges of the group of posi- 
tive electrode plates 18 and the edges of the negative 
electrode plates 1 9 are reliably bonded to the collector 
plates 21 , 22 respectively at several locations. Thus an 
electrode plate unit 5, wherein the collector plates 21, 
22 and the. electrode plates 18, 19 are securely bonded- 
together, can be obtained. 

[0027] The solder material 30 is attached to the cor- 
rugated portions 29 of the collector plates 21, 22 that 
are in contact with the lateral edges of the electrode 
plates 18, 19. Since the solder material melts at a rela- 
tively low temperature, the collector plates 21, 22 can be 
bonded to the edges of the electrode plates 18,19 with- 
out arising any problems caused by thermal effect to the 
electrode plates 18, 19. Further, since both of the col- 
lector plates 21, 22 and the electrode plates 18, 19 are 
mainly composed of nickel, they can be favorably 
bonded together to constitute an electrode plate unit 5 
for a nickel-alkaline rechargeable battery. 
[0028] The electronic beams 28 for heat application 
are irradiated within a vacuum, so that the metal will not 
oxidize by the heat during the welding. Due to the 
absence of any oxide films, no welding defects are 
formed and bonding can be accomplished favorably, 
and the battery performance will not deteriorate. More- 
over, since the collector plates 21, 22 are demagnetized 
as being coupled to the electrode plates 18, 19 before 
applying heat with the electronic beams 28, any mag- 
netic force that the coilector plates 21, 22 may have 
acquired during the fabrication or transportation proc- 
ess can be removed, whereby electronic beams-28 will 
not be affected by a magnetic force, and bonding can be 
accomplished favorably. 

[0029] Next, modifications of the corrugated portion 
29 in the collector plates 21, 22 will be described. 
Instead of forming several corrugated portions 29 as 
shown in Figs. 12A-12D, wherein a groove 29b is 
formed on the top of the ridge 29a on the backside, the 
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corrugated portion may simply be formed as an groove 
as shown in Figs. 13A-13D, the backside of which pro- 
trudes as a ridge 29a on the side facing the lateral end 
surface of the electrode plates 1 8, 1 9. The solder mate- 
rial 30 is attached on the ridge 29a. Reference numeral 5 
32 in Figs. 13A-13C represents a connection projection 
that is formed to protrude at one end of the collector 
plate 21 or 22. The connection projection 32 is inserted 
into the connection hole 7 formed in the short lateral 
walls of the cell cases 3, so that the leading ends 32a of 10 
two connection projections 32 of the collector plates in 
two neighboring cells 3 are abutted, these being welded 
together. Thus, according to this structure, the collector 
plates 21 , 22 of adjacent cells 6 can be directly con- 
nected without using a connection fitting 9. 15 
[0030] The shape of the corrugated portion 29 and 
the arrangement of the solder material 30 can variously 
be modified as shown in Figs. 14A-14E. Fig. 14A shows 
one example that is basically the same as that shown in 
Fig. 12D, but with the surface of the solder material 30 20 
filled in the groove 29b protruding slightly more than the 
ridge 29a. Fig. 14B shows another example wherein the 
ridge 29a is formed to protrude rather sharply, with a 
narrower and shallower groove 29b being formed on the 
top thereof, so that the solder material 30 can be pro- 25 
jected more prominently. Fig. 14C shows yet another 
example which is basically the same as that shown in 
Fig. 13D, but with the ridge 29a being protruded higher 
and more sharply, and the solder material 30 being 
attached on the top of the ridge 29a and over the both 30 
sides thereof. Fig. 14D shows yet another example 
wherein the solder material 30 is applied in a strip on 
the surface of the collector plate 21 or 22, so that the 
solder material 30 itself constitutes a ridge 29b. Fig. 14E 
shows yet another example, wherein the solder material 35 
30 is applied over the surface of the collector plates 21, 
22 by non-electrolytic plating. The thickness of the sol- 
der material 30 may suitably be set within the range of 
20 to 200u.m. 

[0031] Figs. 15A-15D show various modifications to 40 
the electrode plates 18, 19. While the lead portions 18a, 
1 9a of the electrode plates 1 8, 1 9 have been described 
as being straight at lateral edges in the foregoing 
embodiments, Fig. 15A shows one example of modifica- 
tion, wherein the edge of the lead portion 1 8a or 1 9a of 45 
the electrode plate 18 or 19 is formed with cuts or 
indents 34, so that the portions to be welded to the col- 
lector plate 21 or 22 can be bent more easily. Alterna- 
tively, the lateral edges of the lead portions 18a, 19a of 
the positive and negative electrode plates 18,19 can be 50 
provided with bent portion 33 as shown in Fig. 15B. By 
doing so, even when, because of the dimensional toler- 
ances for example, there is a difference d in the position 
of the lateral edges of the electrode plates 18, 19 that 
are aligned straight by the locating pins 26, the edge 55 
position of the electrode plates 18, 19 can be aligned 
more easily along a straight line as shown in Fig. 15C 
when a collector plate 21 or 22 is pressed against the 



electrode plates, because of the . bent portion 33 
smoothly bending and adjusting, so that the edges of 
the electrode plates 18, 1 9 together form a uniform, flat 
end surface, which will be in favorable contact with the 
collector plates 21, 22. More preferably, the examples 
shown in Fig. 15A and Figs. 15B, 15C can be applied in 
combination, such that bent portions 33 are formed by 
making cuts or slits 35 on both sides of the bent portions 
33 as shown in Fig. 15D, at locations corresponding to 
the corrugated portions 29 of the collector plates 21 , 22. 
[0032] . The shape of the bent portion 33 should not 
be limited to the example shown in Figs. 15B and 15C, 
wherein the edge of the electrode plate is bent at an 
angle, but can be variously arranged, such as to be bent 
round at more than 90° as shown in Fig. 16A, or bent 
round at nearly 180° as shown in Fig. 16B. 
[0033] In the foregoing embodiment, a method of 
attaching the solder material 30 on the corrugated por- 
tions 29 of the collector plates 21, 22, wherein a row 
material of solder paste is applied and reflowed, has 
been described as one example. However, the solder 
material 30 can be attached by any other means, for 
example, using an adhesive, or by thermal welding. 
[0034] Alternatively, a material that is similar to the 
nickel solder material 30, such as a metal alloy compris- 
ing nickel, can be applied over the entire surface of the 
collector plates 21, 22 by a non-electrolytic plating 
method or the like. In the case wherein the collector 
plates 21, 22 are made of a nickel-plated steel sheet, a 
material that is similar to that of the nickel solder paste 
30 may suitably selected for the plating of the steel 
sheet. In this case,, a ridge of solder material 30 can be 
formed by locally increasing the thickness of the nickel 
plate. 

Claims 

1 . A battery comprising an electrode plate unit, includ- 
ing: 

a plurality of positive electrode plates (1 8) and 
a plurality of negative electrode plates (19) that 
are alternately stacked upon one another with 
intervening separators (20) therebetween, 
thereby constituting a group of electrode plate 
(5), wherein lateral edges of the positive elec- 
trode plates protrude beyond the negative elec- 
trode plates on one side, and lateral edges of 
the negative electrode plates protrude beyond 
the group of positive electrode plates on the 
opposite side; and 

a positive electrode collector plate (21) and a 
negative electrode collector plate (22) that are 
respectively bonded to said protruded lateral 
edges of the positive electrode plates and the 
negative electrode plates, wherein the positive 
electrode collector plate and the negative elec- 
trode collector plate are formed with protruded 
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portions (29) on a surface which is to be 
bonded to the lateral edges of the positive elec- 
trode plates and the negative electrode plates. 

2. The battery according to Claim 1 , wherein a plural- 
ity of elongated protrusions that extend along a 
direction in which the electrode plates are stacked 
are formed at predetermined intervals on the posi- 
tive and negative collector plates. 

3. The battery according to Claim 1 , wherein the col- 
lector plates are made of either one of nickel sheet 
or nickel-plated steel sheet. 

4. The battery according to Claim 1 , wherein a solder 
material is attached at portions in the positive and 
negative collector plates that are to be bonded to 
the lateral edges of the electrode plate group. 

5. The battery according to Claim 4, wherein the sol- 
der material is applied on the positive and negative 
collector plates beforehand and is ref lowed after- 
wards. 

6. A battery comprising an electrode plate unit, includ- 
ing: 

a plurality of positive electrode plates (18) and 
a plurality of negative electrode plates (19) that 
are alternately stacked upon one another with 
intervening separators (20) therebetween; and 
a collector plate (21 or 22) welded to lateral 
edges of at least one of the positive electrode 
plates and the negative electrode plates, 
wherein the lateral edges of the positive elec- 
trode plates or the negative electrode plates 
are formed with bent portions (33). 

7. A battery comprising an electrode plate unit, includ- 
ing: 

a plurality of positive electrode plates (18) and 
a plurality of negative electrode plates (19) that 
are alternately stacked upon one another with 
intervening separators (20) therebetween, 
thereby constituting a group of electrode plate, 
wherein lateral edges of the positive electrode 
plates protrude beyond the negative electrode 
plates on one side, and lateral edges of the 
negative electrode plates protrude beyond the 
group of positive electrode plates on the oppo- 
site side, said lateral edges of the positive elec- 
trode plates and the negative electrode plates 
being formed with slits (35); and 
a positive electrode collector plate (21) and a 
negative electrode collector plate (22) that are 
respectively bonded to said protruded lateral 
edges of the positive electrode plates and the 



negative electrode plates. 

8. A battery comprising an electrode plate unit, Includ- 
ing: 

5 

a plurality of positive electrode plates (1 8) and 
a plurality of negative electrode plates (19) that 
are alternately stacked upon one another with 
intervening separators (20) therebetween, said 
10 positive electrode plates and negative elec- 

trode plates having their respective lead por- 
tions (18a, 19a) along one lateral edge thereof; 
and 

a collector plate (21 or 22) welded to the lead 
15 portions of at least one of the positive electrode 

plates and the negative electrode plates, 
wherein said lead portions include locating 
means (25) for positioning the lateral edges of 
the positive or negative electrode plates with 
20 respect to the collector plate. 

9. The battery according to Claim 8, wherein the locat- 
ing means is a hole or a cut-out. 

25 10. The battery according to Claim 9, wherein the locat- 
ing means comprises one circular hole and one 
oblong hole. 



30 



35 



40 



45 



50 



55 



11. The battery according to Claim 8, wherein theJead 
portions of the positive electrode plates are pro- 
vided with a reinforcing material (24). 

12. A method of manufacturing an electrode plate unit 
for a battery comprising the steps of: 

stacking a plurality of positive electrode plates 

(18) and a plurality of negative electrode plates 

(19) alternately upon one another with inter- 
vening separators (20) therebetween; 

bringing a collector plate (21 or 22) in tight con- 
tact with lateral edges on one lateral side of the 
positive or negative electrode plates; and 

applying heat to the collector plate on an oppo- 
site surface of the electrode plates from a non- 
contact type heat source at several locations in 
lines along a direction in which the electrode 
plates are stacked. 

13. The method of manufacturing an electrode plate 
unit for a battery according to Claim 12, wherein a 
solder material (30) is attached on the collector 
plate on a surface which is contacted with the elec- 
trode plates along a plurality of lines in the direction 
in which the electrode plates are stacked, and heat 
is applied upon said solder material. 
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14. The method of manufacturing an electrode plate 
unit for a battery according to Claim 1 2, wherein the 
positive or negative electrode plates are pressed 
against a locating means so that the lateral edges 

on one lateral side of the positive or negative elec- 5 
trode plates are aligned, and heat is applied to the 
collector plate in a state wherein the collector plate 
is tightly, pressed against the lateral edges of the 
positive or negative electrode plates. 

10 

15. The method of manufacturing an electrode plate 
unit for a battery according to Claim 12, wherein 
heat is applied to the collector plate by irradiating 
an electronic beam (28) within a vacuum. 

15 

16. The method of manufacturing an electrode plate 
unit for a battery according to Claim 1 5, wherein the 
collector plate, together with the electrode plates in 
contact therewith, is demagnetized before the appli- 
cation of heat. 20 

17. A method of manufacturing an electrode plate unit 
for a battery comprising the steps of: 

stacking a plurality of positive electrode plates 25 

(18) and a plurality of negative electrode plates 

(19) alternately upon one another with inter- 
vening separators (20) therebetween, such 
that lateral edges of the positive electrode 
plates protrude beyond the negative electrode 30 
plates on one side, and lateral edges of the 
negative electrode plates protrude beyond the 
group of positive electrode plates on the oppo- 
site side; and 

welding a collector plate (21 or 22) to the lateral 35 
edges of at least one of the positive electrode 
plates and the negative electrode plates, 
wherein a solder material (30) is arranged in 
advance to the collector plate at locations to be 
bonded to the lateral edges of the positive or 40 
negative electrode plates. 

18. The method of manufacturing an electrode plate 
unit for a battery according to Claim 1 7, wherein the 
solder material is applied on the collector plate by 45 
electrolytic or non-electrolytic plating. 



which the electrode plates are stacked, and heat is 
applied upon said solder material. 

21. A method of manufacturing an electrode plate unit 
for a battery comprising the steps of: 

stacking a plurality of positive electrode plates 

(18) and a plurality of negative electrode plates 

(19) alternately upon one another with inter- 
vening separators (20) therebetween, such 
that lateral edges of the positive electrode 
plates protrude beyond the negative electrode 
plates on one side, and lateral edges of the 
negative electrode plates protrude beyond the 
group of positive electrode plates on the oppo- 
site side; 

pressing the positive or negative electrode 
plates against a locating means so that the lat- 
eral edges on one lateral side of the positive or 
negative electrode plates are aligned; 
bringing a collector plate (21 or 22) in tight con- 
tact with said aligned lateral edges on one lat- 
eral side of the positive or negative electrode 
plates; and 

applying heat to the collector plate on an oppo- 
site surface of the electrode plates from a non- 
contact type heat source at several locations in 
lines along a direction in which the electrode 
plates are stacked. 

22. The method of manufacturing an electrode plate 
unit for a battery according to Claim 21, wherein 
heat is applied to the collector plate by irradiating 
an electronic beam (28) within a vacuum. 

23. The method of manufacturing an electrode plate 
unit for a battery according to Claim 22, wherein the 
collector plate, together with the electrode plates in 
contact therewith, is demagnetized before the appli- 
cation of heat. 



19. The , method of manufacturing an electrode plate 
unit for a battery according to Claim 1 7, wherein the 
solder material is attached on the collector plate by so 
welding a sheet-like solder material to the collector 
plate. 



20. The method of manufacturing an electrode plate 
unit for a battery according to Claim 1 7, wherein the ss 
solder material is attached on the collector plate on 
a surface which is contacted with the electrode 
plates along a plurality of lines in the direction in 



8 



BNSDOCID: <EP 1 08745 1A2_I_> 



EP 1 087 451 A2 




BNSDOCID: <EP 10874S1A2_I_> 



EP 1 087 451 A2 



Fig. 2 




10 



BNSDOCID: <EP 1 08745 1A2J_> 



EP 1 087 451 A2 



Fig. 4 




BNSDOCID: <EP 1 08745 1A2J_> 



11 



EP 1 087 451 A2 



T3 
CD 




BNSDOCID: <EP 1087451A2_I_> 



12 



EP 1 087 451 A2 



Fig . 6 C 



18a- 



24 



18a 



VIC 



25 



J. 

f 

A 



18a- 



25 



r 

\ 
x 

\ 
\ 

x 

\ 
I 

i 

r 

\ 
x 



Fig. 6 B 



Fig. 6 A 



D 



18 



BNSDOCID: <EP 1 087451 A2J_> 



13 



EP 1 087 451 A2 



Fig. 7B 



i 

19 

Fig. 7 A 



4 

i 



-vac 



19a 




F i g . 7 



19a 



BNSDOCID: <EP 1 08745 1A2_I_> 



14 



EP1 087 451 A2 



Fig. 8 



DRY ELECTRODE PLATES 



STACK ELECTRODE PLATES 



PRESS LATERAL EDGES OF 
ELECTRODE PLATES 



INSPECT END SURFACE OF 
ELECTRODE PLATE GROUP 



^ASSEMBLE COLLECTOR 
PLATE 



DEMAGNETIZE COLLECTOR 
PLATE 



PRESS 



WELD COLLECTOR PLATE 



Fig. 9 A 



F i g ... 9 8 




26— f 



,:^l8a,l9a 



-18,19 



15 



BNSDOCID: <EP 1 08745 1A2_L> 



EP 1 087 451 A2 





BNSDOCID: <EP 1 087451 A2J_> 



16 



EP 1 087 451 A2 




17 



EP 1 087 451 A2 



» 



F i g . 1 3 C 




BNSDOCID: <EP 1 08745 1A2J_> 



18 



EP 1 087 451 A2 



Fig. 7 4 A 



Fig. 7 4 B 




29b 




Fig . 7 4 C Fig. 7 4 D 



21,22 
29 




30 21,22- 
29a 



29b 



30 



g . 7 4 E 



21,22 



-30 



19 



BNSDOCID: <EP 10B7451A2J_> 



EP 1 087 451 A2 

Fig. 7 5 A 




18,19 

Fig. 1 5 D 




BNSDOCID: <EP 1087451A2J_> 



EP1 087 451 A2 



F / g . 1 6 A F i g . 1 6 B 



33 



I8a,19a- 




<7Z 



33 



I8a,i9a- 



F i g, 1 7 
Pr for Ar 




21 



BNSDOCI0: <EP 10874S1A2_I_> 



EP 1 087 451 A2 



Fig. 18 
Prior Art 




BNSDOCID: <EP 1 08745 1A2_L> 



22 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP 1 087 451 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) 


Dats of oublication A3* 


lc A V ui ai 7 Lift -4 IVil O/OC Lift H K A H ft /ft A 

(51) IntCI. 7 : HU i M 2/26, HOIM 10/04 




23.07 2003 Bulletin 2003/30 


(43) 


Datp nf nuhlif^atinn A?* 






28.03.2001 Bulletin 2001/13 




(21) 


ADDlication number 00308222 9 




(22) 


Hatp of filinn- 20 0Q 2flnn 




(84) 


Designated Contracting States: 


• Kajiya, Hiromi 




AT BE CM CY DE DK ES Fl FR GB GR IE IT LI LU 


Toyohashi-shi, Aichi 440-0024 (JP) 




MC NL PT SE 


• Tokutome, Yoshihiro 




Designated Extension States: 


Toyota-shi, Aichi 471-0035 (JP) 




AL LT LV MK RO SI 


• Taniguchi, Akihiro 






Toyohashi-shi, Aichi 441-8053 (JP) 


(30) 


Priority: 21.09.1999 JP 26700199 


• Fujioka, Noriyuki 






Kosai-shi, Shizuoka 431-0452 (JP) 


(71) 


Applicants: 


• Masaki, Masaru 


• 


Matsushita Electric Industrial Co., Ltd. 


Toyota-shi, Aichi 471-8571 (JP) 




Katano-Shi, Osaka-fu 576 (JP) 


• 


Toyota Jidosha Kabushlki Kaisha 


(74) Representative: Rackham, Stephen Neil 




Aichi-ken 471-8572 (J P) 


GILL JENNINGS & EVERY, 






Broad gate House, 


(72) 


Inventors: 


7 Eldon Street 


• 


Karasawa, Shojl 


London EC2M 7LH (GB) 




Kosal-shl, Shlzuoka 431-0427 (JP) 



(54) Electrode plate unit for rechargeable battery and manufacturing method thereof 



(57) A plurality of positive electrode plates (1 8) and 
negative electrode plates (19) are stacked alternately 
upon one another with intervening separators (20) ther- 
ebetween, wherein lateral edges of the positive elec- 
trode plates protrude beyond the negative electrode 
plates on one side, and lateral edges of the negative 
electrode plates protrude beyond the group of positive 



electrode plates on the. opposite side. Collector plates 
(21, 22) are brought in tight contact with respective lat- 
eral edges of the positive and negative electrode plates, 
and heat is applied to the collector plate on an opposite 
surface of the electrode plates from a non-contact type 
heat source at several locations in lines along a direction 
In which the electrode plates are stacked. 



Fig. 10 



CO 

< 

T— 

m 

CO 

o 



Q_ 

LU 




Printed by Jouve, 750O1 PARIS (FR) 



BNSDOCID: <EP 1087451 A3 J_> 



EP 1 087 451 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 8222 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate 
of relevant passages 



US 3 960 603 A (DEO IMA SHIGE0 ET AL) 
1 June 1976 (1976-06-01) 

* column 2, line 31-65 * 

* column 4, line 16-20; claims 1-5 * 

PATENT ABSTRACTS OF JAPAN 

vol. 009, no, 118 (E-316), 

23 May 1985 (1985-05-23) 

-& JP 60 007058 A (SHINKOUBE DENKI KK). 

14 January 1985 (1985-01-14) 

* abstract * 

US 3 650 842 A (B0UGARAN MARCEL) 
21 March 1972 (1972-03-21) 

* column 3, line 26 - column 4, line 12; 
claims 1-3 * 

PATENT ABSTRACTS OF JAPAN 

vol. 1999, no. 12, 

29 October 1999 (1999-10-29) 

-& JP 11 185724 A (TOYOTA AUTOM LOOM WORKS 

LTD), 9 July 1999 (1999-07-09) 

* abstract * 

US 5 415 954 A (BELAN6ER ANDRE ET AL) 
16 May 1995 (1995-05-16) 

* column 6, line 1 column 8, line 51; 
claims 1-61 * 

US 4 138 533 A (STE1G HANS) 
6 February 1979 (1979-02-06) 

* column 3, line 17-41; claims 1-5 * 

-/-- 



The present search report has been drawn up for all claims 



Relevant 
to claim 



1,2 



1.2 



1-5, 
12-23 



1-5, 
12-23 



1.4, 
12-14, 
7-20 



CLASSIFICATION OP THE 
APPLICATION (IntXU) 



H01M2/26 
H01M10/04 



TECHNICAL FIELDS 
SEARCHED (lr.LCI.7) 



H01M 



Pioco of soerch 

THE HAGUE 



Date oi completion oi ine search 

25 April 2003 



Examiner 

De Vos, L 



s 
s 



1 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant « taken alone 

Y : particularly relevant it combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : Iheory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent "tamify, corre^ondVng" 
document 



2 



BNSDOCID: <EP 1087451 A3 J _> 



EP 1 087 451 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 8222 



Category 



P,X 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation ot document with indication, where appropriate 
ol relevant passages 



PATENT ABSTRACTS OF JAPAN 

vol. 012, no. 115 (E-599), 

12 April 1988 (1988-04-12) 

& JP 62 243245 A (SHIN KOBE ELECTRIC MACH 

CO LTD), 23 October 1987 (1987-10-23) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 009, no. 277 (E-355), 

6 November 1985 (1985-11-06) 

& JP 60 121668 A (MATSUSHITA DENK1 SANGY0 

KK), 29 June 1985 (1985-06-29) 

* abstract * 

US 3 761 314, A (CAILLEY J) 

25 September 1973 (1973-09-25) 

* column 1, line 58 - column 2, line 46 * 

* column 3, line 7 - column 4, line 21; 
claims 1,2 * 

FR 1 415 519 A (ACCUMULATEURS FIXES) 
29 October 1965 (1965-10-29) 

* page 5, column 1, paragraphs 2-8; claims 
1,2 * 

US 5 047 300 A ( JUERGENS TRISTAN E) 
10 September 1991 (1991-09-10) 

* column 4, line 62 - column 6/ line 46; 
claims 1-4 * 

EP 0 955 682 A (CIT ALCATEL) 
10 November 1999 (1999-11-10) 

* column 2, line 16 - column 3, line 6 * 

* column 4, line 36 - column 7, line 52; 
claims 1-39 * 

-/-- 



Relevant 
to claim 



4,5,8, 
12-14, 
17-21 



6,7 



The present search report has been drawn up tor ail claims 



6,7 



CLASSIFICATION OF THE 
APPLICATION (lntCt.7) 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



Place c4 searc* 

THE HAGUE 



Da io ol completion of me search 

25 April 2003 



Examiner 

De Vos, L 



CATEGORY OF CITED OOCUMENTS 

X ; particularly relevant II taken alone 

Y : particularly relevant ii combined with another 

document ol the sama category 
A : technological background 
O : non- written dlsclosu'e 
P : Intermediate document 



T : theory or prinoipto undorrying the invention 
E : earlier patent document, but published on, or 

alter the filing date 
O : document cited In the application 
L : document cited for other reasons 



& : member ol the same patenl family, corresponding 
document 



3 



BNSDCCID: <EP 1 087451 A3_l_> 



EP 1 087 451 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 30 8222 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation ot document with Indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 


P,X 


PATENT ABSTRACTS OF JAPAN 

vol. 2000, no. 05, 

14 September 2000 (2000-09-14) 

& JP 2000 058038 A (HONDA MOTOR CO LTD), 

25 February 2000 (2000-02-25) 


6 




p 


PATFMT AR^TRATTS fiF 1APAN 

vol. 2000, no. 12, 

3 January 2001 (2001-01-03) 

-i JP 2000 260417 A (TOYOTA CENTRAL RES & 

DEV LAB INC;TOY0TA MOTOR CORP; DENSO 

CORP), 22 September 2000 (2000-09-22) 

* abstract * 


6,7 




X 


PATENT ABSTRACTS OF JAPAN 
vol. 1996, no. 04, 
30 April 1996 (1996-04-30) 
& JP 07 326336 A (SONY CORP), 
12 December 1995 (1995-12-12) 


8,9 






* abstract * 




TECHNICAL FIELDS 
SEARCHED (lrrt.CI.7) 


X 


WO 97 18594 A (NI ME HYDRID AB ;BAERRING 
NILS ERIK (SE); 0HLSS0N PER AAKE (SE)) 
22 May 1997 (1997-05-22) 
* page 5, line 13-27; claims 1-8 * 


12 




E 


EP 1 076 371 A (SANYO ELECTRIC CO) 

14 February 2001 (2001-02-14) 

* page 5, line 26-55; claims 8,18 * 


12,17,21 




A 


PATENT ABSTRACTS OF JAPAN 

vol. 007, no. 226 (E-202), 

7 October 1983 (1983-10-07) 

& JP 58 115757 A (MATSUSHITA DENKI SANGYO 

KK), 9 July 1983 (1983-07-09) 

* abstract * 

-/-- 


8 




Trie present search report has been drawn up for all claims 







Place ol search 

THE HAGUE 



Date ol completion ot the search 

25 April 2003 



Exa trine r 

De Vos, L 



CATEGORY OF CITED DOCUMENTS 

X : particularly relovam If taken along 

Y : particularly relevant H combined with another 

document of the same category 
A : l b chnolog I ca I Da ckgrou nd 
O : non -written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing dare 
D : document cited in the application 
L : document cited for other reasons 

& : member ol the same patent family, corresponding 
document 



4 



BNSOOCID: <EP 1 087451 A3_l_> 



EP 1 087 451 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Apptlcallon Number 

EP 00 30 8222 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Ciiaiion of document with indication, where appropriate, 
of relevant passages 



Category 



Relevant 
lo claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.Ct.7) 



US 5 227 267 A (G0EBEL FRANZ ET AL) 
13 July 1993 (1993-07-13) 

* column 3, line 37 - column 5, line 60 * 

PATENT ABSTRACTS OF OAPAN 

vol. 013, no. 081 (E-719), 

23 February 1989 (1989-02-23) 

& JP 63 261672 A (SANYO ELECTRIC CO LTD), 

28 October 1988 (1988-10-28) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol . 1999, no. 09, 

30 July 1999 (1999-07-30) ■- 

a JP 11 111261 A (SANYO ELECTRIC CO LTD), 
23 April 1999 (1999-04-23) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol. 1998, no. 09, 

31 July 1998 (1998-07-31) 

& JP 10 106536 A (JAPAN STORAGE BATTERY CO 
LTD), 24 April 1998 (1998-04-24) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 

vol. 1998, no. 03, 

27 February 1998 (1998-02-27) 

& JP 09 306535 A (HITACHI KIDEN KOGYO 

LTD), 28 November 1997 (1997-11-28) 

* abstract * 



6,8,11 



11 



The present search report has been drawn up lor all claims 



12,17, 
19,21 



12,21 



16,23 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



Place of search 

THE HAGUE 



Oaio oi compieiion of the search 

25 April 2003 



De Vos, L 



s 

§ 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant II taken alone 

Y : particularly relevant if combined with another 

document of the came category 
A : technological background 
O : no rv- written disclosure 
P : Intermediaie document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on. or 

alter the filing date 
D : document cited in the application 
L : document died for other reasons 



& : member oi the same patent lamily. corresponding 
document 



5 



BNSDOCID: <EP 1087451A3J_> 



EP 1 087 451 A3 




European Patent 
Office 



EP 00 30 8222 



Application Number 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of tiling more thari ten claims. 

□ Only part of the claims have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



□ No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



All lurther search tees have been paid within the fixed time limit. The present European search report has 
been drawn up for all claims. 



□ As all searchable claims could be searched without effort justifying an additional 1ee, the Search Division 
did not invite payment of any additional lee. 



Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up for those parts of the European patent application which relate to the 
Inventions in respect of which search fees have been paid, namely claims: 



□ None of the further search tees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in Ihe claims, namely claims: 



LACK OF UNITY OF INVENTION 




6 



BNSDOCID: <EP. 



.1087451 A3 _L> 



EP 1 087 451 A3 




European Patent 
Office 



LACK OF UNITY OF INVENTION 
SHEET B 



EP 00 30 8222 



Appllcallon Number 



The Search Division considers that the present European patent application does not comply with the 
requirements ot unity of invention and relates to several inventions or groups of inventions, namely: 

1. Claims; 1-5 



Battery comprising a plurality of positive and negative 
electrode plates with protruding. lateral edges and positive 
and negative collector plates bonded to said lateral edges 
by protruding portions provided on said collector 
plates. Material of collector plates specified and use of 
intermediate solder material. 



Battery comprising plurality of positive and negative 
electrode plates.with collector plates welded, bonded to the 
lateral edges of said plates, wherein said lateral edges are 
formed with bent portions or with slits. 



Battery comprising a plurality of stacked positive and 
negative plates with respective lead portions along one 
lateral edge and a collector plate welded to these lead 
portions, said portions including locating means. 



4. Claims: 12-16,21-23 

Method of manufacturing electrode plate unit comprising 
stacking electrode plates with lateral protruding 
edges, pressing the plates against locating means for 
aligning, bringing collector plates in contact with lateral 
edges and applying heat from non contact type heat source 
along several specific locations in lines along stack. Use of 
solder, electronic beam in vacuum and demagnetization 
pretreatment. 



5. Claims: 17-20 

Method of manufacturing electrode plate unit comprising 
stacking electrode plates with protruding lateral 
edges .welding ,1n any way, collector plates, provided with 
solder material to said lateral edges, and different ways of 
attaching said solder material to said collector plates. 
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